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(54) METHOD OF MANUFACTURING ELECTROMAGNETIC-WAVE CUTOFF FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture an electromagnetic-wave cutoff filter whose transparency 
is satisfactory. 

SOLUTION: In the method of manufacturing the electromagnetic-wave cutoff filter, a substrate (A) 
comprising a conductive mesh layer (a) and another film function layer (c) are pasted on the face of 
the layer (a) by a pressure-sensitive adhesive layer (b). In the method of manufacturing the filter, a 
laminate which is arranged in a positional relationship of (c)/(b)/(a) is treated by means of fluid 
pressure. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the filter for electromagnetic wave electric shielding that the base 
(A) which has a conductive mesh layer (a), and other film stratum functionale (c) are characterized by 
carrying out fluid pressure treatment of the layered product arranged by the physical relationship of (c)/(b)/ 

(a) in the manufacture approach of the filter for electromagnetic wave electric shielding which a binder layer 

(b) comes to paste together in respect of ** (a). 

[Claim 2] The manufacture approach of the filter for electromagnetic wave electric shielding according to 
claim 1 of performing reduced pressure processing beforehand before carrying out fluid pressure treatment 
of said layered product. 

[Claim 3] The manufacture approach of the filter for electromagnetic wave electric shielding according to 
claim 1 or 2 that a binder layer (b) is a binder layer which it comes to form in the film stratum functionale 

(c) beforehand. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the filter for electromagnetic 

wave electric shielding. 

[0002] 

[Description of the Prior Art] The filter is installed in the front face of an image display device for the 
purpose of covering conventionally the electromagnetic wave generated from image display devices, such as 
a plasma display panel (it is hereafter described as PDP.), and CRT (cathode-ray tube) equipment, etc. 
Especially, the expansion to television of PDP for home use progresses, more advanced electromagnetic 
wave electric shielding ability is required, and adoption of the mesh (it is hereafter described as a conductive 
mesh.) which consists of a conductive ingredient is progressing. However, detailed irregularity was shown 
in the conductive mesh front face, light was scattered about with this irregularity and there was a problem 
that transparency was checked. 

[0003] On the other hand, it is indicated that the adhesive film and the conductive mesh which becomes a 
glass plate from hot melt resin are laid on top of a JP,2001-77587,A official report, and transparency can be 
secured by performing a heat press. However, by this approach, it has left the following technical problems. 
That is, there is a difficulty which it becomes inadequate securing [ of transparency ] since a glass plate is 
damaged at the time of a heat press or air bubbles and a foreign matter remain, and becomes poor [ an 
appearance ]. Moreover, processing becomes individual and it cannot necessarily be satisfied with offer of 
fertilization and the cheap filter for image display devices of this approach. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is made in order to solve the trouble which the 
above conventional techniques have, it covers an electromagnetic wave, and aims at offering the 
manufacture approach of the filter for electromagnetic wave electric shielding that the filter which was 
excellent in transparency and an appearance can be manufactured efficiently. 
[0005] 

[Means for Solving the Problem] The manufacture approach of the filter for electromagnetic wave electric 
shielding characterized by to carry out fluid pressure treatment of the layered product by which the base (A) 
with which this invention has a conductive mesh layer (a), and other film stratum functionale (c) have been 
arranged by the physical relationship of (c)/(b)/(a) in the manufacture approach of the electromagnetic wave 
electric shielding filter which a binder layer (b) comes to paste together in respect of ** (a) is offered. 
[0006] 

[Embodiment of the Invention] This invention has the description to carry out fluid pressure treatment of 
said layered product. As a result of the concavo-convex section of a conductive mesh (a) being buried with 
the binder of a binder layer (b) by this processing and suppressing dispersion of light by it, the transparency 
of this layered product improves and the filter for electromagnetic wave electric shielding with good 
transparency is obtained. As for fluid pressure treatment, it is desirable to carry out in a pressurized 
container. A pressurized container should just be a container which this layered product enters and can be 
pressurized by the fluid, such as inert gas, such as nitrogen, the compressed air, or an inactive liquid. It is 
desirable that they are the air especially according to a compressor etc. or an application-of-pressure method 
by nitrogen. A lot of processings are possible for such fluid pressure treatment at once. Moreover, since a 
pressure is applied to homogeneity at a layered product, while being able to prevent the curvature after 
processing etc. that it is hard to produce internal distortion, survival of air bubbles and a foreign matter can 
be made very small. 
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[0007] As for fluid pressure treatment, it is desirable to carry out by the pressure of 0.3-1 .OMPa so that a 
binder can bury the irregularity of a conductive mesh layer (a) enough. Moreover, as for the processing time, 
for 30- 120 minutes is desirable. Although a binder should just be the range which has a moderate fluidity, 
as for temperature, it is desirable that it is the range of 10-100 degrees C. When the engine performance and 
productive efficiency of the filter for electromagnetic wave electric shielding which are acquired are taken 
into consideration, especially desirable processing conditions are for [ temperature / of 40-70 degrees C /, 
pressure 0.4 - 0.7MPa, and processing-time ] 30 - 90 minutes. 

[0008] Furthermore, it is desirable to carry out reduced pressure processing of the layered product in this 
invention before this fluid pressure treatment from the ability to remove thoroughly the minute air bubbles 
which coil around a conductive mesh. Before carrying out fluid pressure treatment of this layered product, 
reduced pressure processing has the desirable approach of carrying out fluid pressure treatment separately, 
the approach of making it direct reduced pressure, or after preparing containers for reduced pressure, such as 
a bag for reduced pressure, separately and carrying out reduced pressure processing of this layered product 
beforehand in it. Reduced pressure conditions have desirable -0.05MPa— O.lMPa. If this layered product 
enters and it is made to reduced pressure as a bag for reduced pressure, the bag which consists of the 
viewpoint of operability to a plastic film anything although it is good is desirable. 

[0009] Be [ easy although / it ] the conductive mesh layer (a) in this invention consists of a thing with which 
nickel, chromium, etc. were plated by the front face of the mesh formed from the conductive ingredient 
which consists of metals, such as copper, stainless steel, aluminum, nickel, tin, and a tungsten, and this 
metal mesh, or a thing by which plating processing of the metals, such as copper and nickel, be carried out 
on the front face of synthetic-fiber weaving cloth, especially its metal mesh that consists of copper and 
aluminum is desirable. 

[0010] Any ingredients are employable if the permeability of the light is a good ingredient as an ingredient 
of the base (A) in this invention. Specifically, transparence polymeric materials, such as glass or 
polycarbonate system resin, polyacrylate system resin, and polyester system resin, are mentioned. It is 
desirable that they are the transparence polymeric materials from the point of the ease of dealing with it, and 
it is especially desirable that it is a film made of polyester system resin. It is most desirable that physical 
properties are the films made from polyethylene terephthalate (it is hereafter described as PET.) from the 
ease of a good thing and acquisition etc. 

[001 1] The conductive mesh layer (a) in this invention has the electromagnetic wave shielding effect which 
absorbs an electromagnetic wave efficiently. Although it is employable also by approach like a known 
throat, after the formation approach of the conductive mesh layer (a) in this invention sticks with adhesives 
the metal thin film which are a base (A) and a conductive ingredient, it is desirable to adopt the approach of 
forming a mesh by etching processing. The approach of forming according to the chemical etching process 
which applied the photolithography especially is desirable. Especially as thickness of a conductive mesh, 3- 
10 micrometers is desirable from electromagnetic wave electric shielding nature 2-20 micrometers. The 
specification of a mesh has the desirable shape of a grid with a pitch [ of 200-400 micrometers ], and a line 
breadth of 5-30 micrometers. The shape of a grid with a pitch [ of 250-300 micrometers ] and a line breadth 
of 5-10 micrometers is especially desirable. 

[0012] Although the binder layer (b) in this invention may consist of a binder like a known throat, it is 
desirable to consist of binders, such as acrylic, an acrylic copolymerization system, a silicone system, a 
rubber system, and a polyvinyl ether system, for example. Moreover, in order to raise the effectiveness of 
the improvement in transparency, when the conductive mesh layer (a) is pasting up or adhering to the base 
(A) with adhesives or a binder, the refractive index of these adhesives or a binder and a substantially equal 
thing are desirable [ a refractive index / when the conductive mesh layer (a) is directly formed in the base 
(A), the refractive index of a base (A) and the substantially equal thing of the refractive index of this binder 
are desirable, and ]. 

[0013] The binder layer (b) in this invention should just be prepared in contact with the conductive mesh 
layer (a). Although it may apply to a conductive mesh layer (a) directly and you may form, it is 
advantageous on a process that the binder layer (b) is beforehand formed on the film stratum functionale (c), 
and it is desirable. 

[0014] Although the film stratum functionale (c) in this invention has functions other than electromagnetic 
wave electric shielding, it is desirable that it is the film stratum functionale which has one or more functions 
chosen from the function required of filters for image display devices, such as near infrared ray absorbing 
power, color tone amendment ability, acid-resisting ability, and abrasion-proof engine performance. 
[0015] Near infrared ray absorbing power is a function which absorbs the near infrared ray emitted from an 
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image display device. This near infrared ray can prevent having an adverse effect to a peripheral device. In 
order to give near infrared ray absorbing power, an approach like a known throat can also be used, but or it 
applies to the front face of this film the approach of forming in the front face of the film of the film stratum 
functionale (c) the thin film of the inorganic compound which absorbs a near infrared ray by the spatter, or a 
near infrared ray absorbent, the approach which this film is made to contain can be chosen. The method of 
making this film contain a near infrared ray absorbent especially is desirable. 

[0016] It is the function of amendment of the object color displayed as color tone amendment ability, 
balance amendment of a foreground color, and transmitted light adjustment. Although an approach like a 
known throat can also be used in order to give color tone amendment ability, the method of making this film 
contain color tone amendment coloring matter which absorbs the light of specific wavelength selectively is 
desirable. 

[0017] Acid-resisting ability is a function for preventing an echo of an image display device table side, and 
giving an indication legible. Although an approach like a known throat can also be used, it is desirable to 
prepare an acid-resisting layer in the check-by-looking side of an image display device. For example, if it is 
the film which has the film or low refractive-index layer which performed anti glare processing, the acid- 
resisting effectiveness will be acquired. Although the ingredient of a known low refractive index can be 
used for a low refractive-index layer, it is desirable to consist of the ease of the acid-resisting effectiveness 
and the stratification to an amorphous fluorine polymer. 

[0018] Moreover, it can also consider as the multilayer structure which consists of a high refraction 
ingredient and a low refraction ingredient besides considering as the monolayer structure which consists of a 
low refractive-index ingredient as an acid-resisting layer. A low refractive-index layer may be formed in the 
film which performed anti glare processing in order to raise acid-resisting ability further. 
[0019] The abrasion-proof engine performance is a function to prevent that a front face gets damaged. 
Although an approach like a known throat can also be used, it is desirable to consider as the film which has 
the film or self-repair nature which prepared the rebound ace court layer. The above-mentioned function 
may be given to not only the film stratum functionale (c) but a base (A), and may add the layer which has 
this function separately. 

[0020] The laminating of the filter for electromagnetic wave electric shielding in this invention may be 
carried out to the substrate of further others etc. For example, when it is the film with which a base (A) 
consists of transparence polymeric materials, after sticking on the tabular substrate which consists of a glass 
plate or transparence polymeric materials of high rigidity and uniting with it, fluid pressure treatment may 
be performed. Especially a glass plate has a small coefficient of thermal expansion, and since rigidity is 
large, its generating of camber is small, and it is used preferably. 

[0021] the tempered glass by the air-blast-quenching method although especially the class of glass is not 
limited ~ a crack — being hard - even if divided with things, the spall is preferably used from a small safe 
thing. As thickness of a glass plate, 1mm - 5mm is desirable, and it is desirable from a viewpoint of 
lightweight-izing that they are especially 3mm or less and 2mm or more from a strong viewpoint. 
[0022] The configuration which a base (A) consists of a transparence polymeric-materials film, and a 
laminating is carried out and becomes [ this film plane of this base ] especially so that may be pasted 
together by the tempered glass plate is desirable. According to the fluid pressure treatment of this invention, 
even if said tabular substrate is a glass plate, the advantage which is hard to damage at the time of pressure 
treatment is attained. 

[0023] Since the filter for electromagnetic wave electric shielding of this invention is good, its transparency 
is very useful as a filter for image display devices. When applying to the filter for image display devices, it 
can also make it easy to add functions of others which are required of the filter for image display devices, 
such as pollution-control ability of the outermost surface. 

[0024] As an image display device, CRT and a flat-surface mold display panel are mentioned, for example. 
As a flat-surface mold display panel, PDP, a plasma address liquid crystal display panel (PALC), a field 
emission display (FED), etc. are mentioned, for example. Applying to the filter for PDP especially is 
desirable. 
[0025] 

[Example] Next, an example is given and this invention is explained still more concretely. 
[0026] On the film made from polyethylene terephthalate with a [example 1 of creation] thickness of 100 
micrometers (the Toyobo Co., Ltd. make, trade name "KOSUMOSHAIN A4100"), acrylic adhesives (made 
in E. I. du Pont de Nemours Japan, trade name "Pye Lux LF-0200") were used, and copper foil with a 
thickness of 10 micrometers was pasted up. Next, the film (it is hereafter described as a mesh film.) with 
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which chemical etching which applied the photolithography to the copper foil of this film was performed, 
the mesh which consists of copper was formed, and the conductive mesh layer was formed was obtained. 
These mesh were 39 bias angles in pitch 300micrometer and the shape of a grid with a line breadth of 12 
micrometers. 

[0027] Coloring ceramic ink (the Okuno drug industry company make) was printed with screen printing into 
the band-like part with a width of face of 10mm from the edge of the perimeter by 2.5mm in [example 1] 
thickness at one side with a magnitude of 980x580mm of a soda lime glass substrate. Subsequently, when 
this glass substrate was heated to 660 degrees C and having been amounted to 660 degrees C, the 
strengthened glass substrate was obtained by carrying out air blast quenching compulsorily immediately. 
The acid-resisting film (the Asahi Glass Co., Ltd. make, trade name "arc top UR2179NF") was pasted 
together for the binder sheet (the LINTEC Corp. make, trade name "LS403 A") in the reverse side using the 
roll lamination machine to the field where the coloring ceramic ink of this strengthened glass substrate is 
printed. Then, the sheet pasting machine was used and the mesh film created in the example 1 of creation 
was stuck on the above-mentioned binder sheet surface in respect of objection of a conductive mesh layer. 
[0028] Subsequently, by the binder stratification plane, to said conductive mesh stratification plane, as 
10mm of perimeters remained, they pasted together the near infrared ray absorption film with a binder layer 
(the LINTEC Corp. make, trade name M NIR109") cut to 960x560mm using the sheet pasting machine. The 
layered product which has the configuration shown in drawing 1 by the above was obtained. This layered 
product is opaque and contained many air bubbles. 20% and the transparency of the Hayes value of this 
layered product were poor. 

[0029] Next, these ten layered products were installed in the condition of not contacting each other, in the 
pressurized container (the path of 1.8m, die length of 2.5m) of the shape of a steel cylindrical shape. It 
pressurized in the compressed air to gage pressure 0.5MPa, and fluid pressure treatment was performed for 
60 minutes at 60 degrees C. Thus, the filter for electromagnetic wave electric shielding with good 
transparency was obtained. This filter for electromagnetic wave electric shielding was transparent, and it has 
disappeared, and most air bubbles which existed before processing are 55% of luminous transmittance, 2.5% 
of luminous reflectances, and 4.1% of Hayes values, and had the property which was suitable for practical 
use enough as a filter for image display devices. 

[0030] The glass substrate strengthened by the same process as the [example 2] example 1 was obtained. 
The binder sheet (the LINTEC Corp. make, trade name "LS403 A") was pasted together using the roll 
laminator machine to the field where the coloring ceramic ink of this strengthened glass substrate is printed. 
Then, the sheet pasting machine was used and the mesh film created in the example 1 of creation was stuck 
on the above-mentioned binder sheet surface in respect of objection of a conductive mesh layer. 
Subsequently, the sheet pasting machine was used, and the acid-resisting film (the Asahi Glass Co., Ltd. 
make, trade name "the arc top URP2179") which has near infrared ray absorbing power with a binder layer 
was pasted together so that 10mm of perimeters might remain in said electric conduction mesh stratification 
plane by the binder stratification plane. The layered product which has the configuration shown in drawing 2 
by the above was obtained. This layered product is opaque and contained many air bubbles. Moreover, 1 8% 
and the transparency of the Hayes value of this layered product were poor. 

[003 1] Next, fluid pressure treatment was performed for this layered product by the same approach as an 
example 1, and the filter for electromagnetic wave electric shielding with good transparency was obtained. 
Most air bubbles which existed before processing had disappeared, are 58% of luminous transmittance, 
3.0% of luminous reflectances, and 3.8% of Hayes values, and had the property which was suitable for 
practical use enough as a filter for image display devices. 

[0032] The layered product before the fluid pressure treatment obtained in the [example 3] example 1 was 
put in into the reduced pressure processing bag which consists of a film made from PET just before fluid 
pressure treatment, except adding the actuation which maintains at reduced pressure of -0.08MPa for 5 
minutes, the same processing as an example 1 was performed, and the filter for electromagnetic wave 
electric shielding was obtained. Residual air bubbles were not seen at all, but this filter for electromagnetic 
wave electric shielding had luminous transmittance higher than the filter for electromagnetic wave electric 
shielding obtained in the example 1, and had the more excellent transparency [ say / that the Hayes value is 
low ]. 
[0033] 

[Effect of the Invention] According to this invention, it has the outstanding electromagnetic wave electric 
shielding function, and the also optically excellent filter can be manufactured easily. Thus, the obtained 
filter for electromagnetic wave electric shielding is very useful as a filter for image display devices. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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